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DETAILED ACTION 

Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co. , 383 U.S. 1 (1966), that are 
applied for establishing a background for determining obviousness under 35 U.S.C. 103(a) are 
summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

3. Claims 1-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over Pellman et al 
(US 4,968,358) in view of Kemper (US 4,030,947). 

a. Regarding claim 1, 6, 7, and 9, Pellman teaches a method for heat treating cast 
parts produced from an aluminum melt (column 3, line 14), wherein the cast part is 
quenched after heat treatment (column 3, lines 17-18), after quenching is cooled to a low 
temperature (column 3, line 20) and following low temperature cooling is suddenly 
heated to a high temperature (column 3, lines 8-10 and 24-26) . Pellman teaches the 
uphill quench is effectuated through the use of heated fluorochemical vapor condensing 
on the alloy (abstract), with a maximum temperature below the temperature of artificial 
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aging of the metal alloy to be treated (column 3, lines 24-26), but does not teach 
immersing the alloy in a salt melt, which has a temperature above the boiling temperature 
of water at normal pressure. 

Kemper teaches method of heat treating aluminum (column 2, lines 1-10) 
immersed in a salt melt (column 2, lines 18-21, sodium nitrate and potassium nitrate) up 
to temperatures between 750 to 1000°F (398 to 537°C). 

As a result, it would have been obvious to a person of ordinary skill at the time of 
the invention to use the salt baths, as taught by Kemper, as (1) an alternative means of 
heating for the uphill quench of Pellman, since salt baths are another means of heating the 
aluminum alloy and (2) a means of reaching higher temperatures than the fluorochemical 
vapor taught by Pellman, since Pellman taught that the uphill temperature can be up to 
just below the temperature of artificial aging. 

b. Regarding claim 2, Pellman in view of Kemper teaches the method of claim I, 
where Pellman teaches water quenching (column 1, line 21). 

c. Regarding claims 3 and 4, Pellman in view of Kemper teaches the method of 
claim 1 , where Pellman teaches using liquid nitrogen to stabilize the temperature of 
aluminum part (column 1, line 58), where the temperature of liquid nitrogen is -196°C. 
Also, immersion is a well known method of cooling a part to the temperature of the liquid 
coolant. As a result, it would have been obvious to a person of ordinary skill at the time 
of the invention to immerse the aluminum part into liquid nitrogen, since immersion is a 
well-known method of cooling a part and Pellman teaches cooling an aluminum part with 
liquid nitrogen, where immersion is contemplated by such disclosure. 
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d. Regarding claim 5, Pellman in view of Kemper teaches the method of claim 1 , 
where Pellman teaches the method of uphill quenching, where the method of uphill 
quenching requires enough time at the low temperature until the aluminum part is 
substantially at a uniformly low temperature. (Column 1, lines 26-27). 

e. Regarding claim 8, Pellman in view of Kemper teaches the method of claim 1 , 
and Kemper teaches the molten salt quenching media includes salts selected from sodium 
nitrate, potassium nitrate, sodium nitrite, potassium nitrite, sodium chloride, including a 
mixture of some or all of said salts (column 3, line 65 to column 4, line 2) and teaches the 
preferred embodiment would be a tertiary mixture of sodium nitrate, potassium nitrate 
and potassium or sodium nitrate, where the lowest melting eutectic contains no water and 
has a theoretical melting point of approximately 292°F. 

As a result, it would have been obvious to a person of ordinary skill at the time of 
the invention to use a salt mix of 100% by weight in the uphill quenching process taught 
by Pellman because Kemper teaches a preferred salt bath is a tertiary system comprised 
of sodium nitrate, potassium nitrate and potassium or sodium nitrate and no water. 

f. Regarding claims 10 and 11, Pellman in view of Kemper teaches the intended use 
of the method of Pellman in view of Kemper. It would have been obvious to a person of 
ordinary skill at the time of the invention to apply the method of Pellman in view of 
Kemper to produce cylinder heads or motor units with expected success. 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: Uphill Quenching of Aluminum: Rebirth of a Little-Known Process , Tom Croucher, 
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Heat Treating Journal, Oct. 1983, pp. 30-32 (regarding claim 5, Croucher teaches the quenching 
time is fundamental to the uphill quenching process and must be sufficiently long so that the 
article has a uniformly low temperature). 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to YOSHITOSHI TAKEUCHI whose telephone number is (571) 
270-5828. The examiner can normally be reached on Monday-Thursday 9:30-3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dr. Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Roy King/ 

Supervisory Patent Examiner, Art Unit 
1793 

/YOSHITOSHI TAKEUCHI/ 
Examiner, Art Unit 1793 



